Development of a DNA-launched replicon as a vaccine for porcine reproductive and respiratory syndrome virus.
Though a modified live attenuated vaccine (MLV) is available against porcine reproductive and respiratory syndrome virus (PRRSV), its limitations in protective efficacy, safety and few others warrant the development of newer vaccines. In this study, we have constructed a propagation-defective DNA-launched PRRSV replicon as a vaccine candidate and evaluated its immunogenicity and protective efficacy in a group of pigs along with MLV vaccinated group. Our data showed that prior to the intranasal challenge with a homologous strain of PRRSV, only MLV vaccinated pigs developed antibody response measured by ELISA and none of the pigs in any group developed PRRSV neutralizing antibodies in serum. The MLV vaccinated group also showed high PRRSV-specific INF-γ response, whereas the replicon-vaccinated pigs showed low but detectable INF-γ response. After 14 days post challenge, all groups showed similar PRRSV-specific serum neutralizing titers and were positive for PRRSV-specific ELISA antibody. In addition, the replicon-vaccinated group showed a significant reduction in viremia in comparison to the control group. In conclusion, vaccination with the PRRSV DNA-launched replicon decreased the viremia and viral load in bronchoalveolar lavage fluids of the PRRSV-challenged pigs and increased numbers of IFN-γ producing cells. Thus, the vaccine is partially protective and is a potential vaccine candidate for future with further improvement. The possible means of improvement is the expression of immunostimulatory genes by the replicon. We demonstrated the feasibility of this approach by expression of a foreign gene encoding firefly luciferase after transfection of cultured cells with the replicon plasmid DNA.